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thirteenth embodiment of the invention is not restricted by 
the method mentioned above. 

As described above according to the thirteenth embodi- 
ment of the present invention, when focus jumping is 
performed in the dual-layer disk, a tracking oflfeet correction 
value corresponding to a desired target position of the 
tracking control means on each of the first information face 
and the second information face of the disk is stored in the 
tracking position storage means and, when focus jumping is 
performed this time, the target position of the tracking 
control means is changed to an optimimi value for the target 
information face. Therefore, a stable tracking servo system 
can be constructed for either information face. 

Embodiment 14 

A description is given of a tracking control ofi^t learning 
for a multiple-layer disk in an optical disk apparatus accord- 
ing to a fourteenth embodiment of the present invention, 
using FIG. 24. In this embodiment, a dual-layer disk is 
employed. 

FIG. 24 is a block diagram illustrating the inner structure 

r\€ lU*^ T>CI> too fr^w ^^^t^i^i^^ « -.1 ^ AZfV 4 i_' 

servo system and a section for correcting an ofifeet due to the 
phase difference (hereinafter referred to as a phase differ- 
ence offset) according to the fourteenth embodiment of the 
present invention. 

When the optical disk apparatus is turned on and the 
dual-layer disk is loaded in the apparatus, the disk motor 102 
is rotated at a prescribed speed (DMON). Next, the semi- 
conductor laser 108 is oscillated (LDON), and the focus of 
the light beam 107fl emitted from the laser 108 is led in the 
second layer LI of the dual-layer disk. In the state where the 
focus is led in, a send wave shaped track cross signal as 
shown in FIG. 25(a) appears on the TE signal due to a 
decentration. 

In the DSP 129, the lens shifter 310 applies a signal to the 
composition circuit 304 and gives an ofi&et to the tracking 
actuator 103 by compulsorily flowing current in the actuator 
103, whereby the focusing lens 105 is shifted by about -1-300 
fim. In the state where the lens 105 is shifted, the symmetry 
detector 318 samples the sine wave shaped TE signal, 
detects a maximum value and a minimum value of the TE 
signal, and calculates a symmetry Voff+ tracking on the 
positive side of the lens shift. Alternatively, this symmetry 
may be obtained by integrating the sampled TE value. 

Next, the polarity of the output signal from the lens shifter 
317 is changed so that the lens 105 is sifted by about -300 
jum. In this state, the symmetry detector 318 samples the sine 
wave shaped TE signal, detects a maximum value and a 
minimum value of the TE signal, and calculates a symmetry 
Voff- of tracking on the negative side of the lens shift. 
Alternatively, this symmetry may be obtained by integrating 
the sampled TE value. 

Then, the variable delay elements 315 and 316 vary the 
delay (or lead) Pdl so that the difference of the positive and 
negative lens-shift effects attains a minimum value. 

When the setting of the delay of the variable delay 
elements315 and 316, which delay is a correction value of 
the phase difference oflket of the phase difference tracking 
on the information face LI, and the storage of the set value 
in the phase difference correction value storage part 319 are 
completed, the focus of the light beam is moved to the 
information face LOby the above-mentioned focus jumping. 

On the information face LO, the tracking control is turned 
off and the focus control is turned on, an optimum delay PdO 
for correcting the phase difference ofiEset is, obtained. 
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When the delays (or leads) Pdl and PdO of the variable 
delay elements 315 and 316 for the information faces LI and 
LO, respectively, are obtained, output values for setting the 
delays are input to the phase difference correction value 
storage part 319. 

After the phase difference correction value storage part 
319 once stores the set values Pdl and PdO for correcdng the 
phase difference offset of the phase difference tracking, the 
DSP 129 selects a delay oorre^onding to the information 
face on which the light beam is no controlled, and sends this 
delay through the switch 319a to the variable delay circuits 
315 and 316. 

Therefore, in either case where the focus of the light beam 
moves from LO to LI or from LI to LO in the dual-layer disk, 
when the focus jumping is performed to a target information, 
face, the delay (Pdl or PdO) of the variable delay Circuits 
315 and 316 corresponding to the target Information face is 
set, the offset of the tracking servo system when the lens 105 
is shifed can be always eliminated, resulting in a stable 
tracking servo system. 

By the way, a variety of methods have been proposed for 
the measurement and correction of the offset, and this 
fourteenth embodiment of the invention is not restricted by 
the method mentioned above. 

As described above, according to the fourteenth embodi- 
ment of the present invention, a phase difference track error 
signal corresponding to the positional relationship between 
the focal point of the light beam and the trade on each 
information face is produced on the basis of the phase 
relationship of signals output from respective light respon- 
sive parts of the light detecting means which receives 
reflected light from the recording medium. The tracking 
control means controls the tracking by driving the light 
beam moving means according to an output signal from the 
phase difference track error detecting means. Delays or leads 
of signals output from the respective light responsive parts 
of the light detecting means, which delays or leads provide 
desired values for output signals from the phase difference 
track error detecting means on the first information face and 
the second information face of the recording medium, are 
stored while performing focus jumping and seeking by the 
focus jumping means. When focus jumping and seeking are 
actually performed for a target information face, the delays 
or leads of the signals from the respective light responsive 
parts of the light detecting means are changed to the phase 
ofiket signal that is read out from the phase offset storage 
means and corresponds to the target information face. 
Therefore, in the dual-layer disk, when focus jumping is 
performed between the two information faces, since the 
focus offset correction value corresponding to the target 
information face is set, the offset in the tracking servo 
system can be always eliminated, whereby a stable tracking 
servo system can be constructed. 
What is claimed is: 

1. An optical disk apparatus comprising: 

a focusing means for focusing a light beam on a recording 

medium having first and second information faces; 
a moving means for moving a focal point of the light 

beam focused by said focusing means in a direction 

substantially perpendicular to the information faces of 

the recording medium; 
a light detecting means for detecting a reflected light of 

the focused light beam from the recording medium; 
a focus control means for detecting a focus condition of 

the light beam irradiating the information faces on the 

basis of an output signal from said light detecting 
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means, driving said moving means on the basis of the a focus jumping means for jumping the focal point of the 

detecuon signal, and a>ntrolling the Ught beam so that light beam to a target infomiation face, which is one of 

the focus condiUon of the light beam becomes a pre- the first infonnation face and the second information 

scribed focus condition; face, and seeking the target infomiation face; 
a focus jumping means for jumping the focal point of the 5 a storage means for storing tracking condition signals for 

light beam to a target information face which is one of the first information face and the second infonnation 

the first mformation face and the second information face; 

face by driving said moving means; and an arithmetic means for performing an arithmetic opera- 

a storage means for stonng signals obtained when the tion on the tracking condition signals stored in said 

focal point of Oie Hght beam is passed through the first storage means with an output signal from said trackinc 

and second mformation faces by driving said moving control means, and 

means so that the light beam goes away firom or close a system control means for controUing the system so that 

to the recording medium; a tracking condition signal which is read out of said 

wherein, when a focus jumping is performed by said focus storage means and corresponds to the target informa- 

jumping means, a gain of said focus control means is 15 tion face is used to adjust the output signal from the 

changed according to the values stored in said storage tracking control means, when the jumping and seeking 

are performed by said focus jumping means. 

2. An apparatus as claimed in claim 1, wherein said 9. An apparatus as claimed in claim 8, wherein the 
storage means stores signals corresponding to an amount of tracking condition signals stored in said storage means are 
reflected light which is detected by said light detecting 20 decentration signals which corresponding to deccntrations 
means when the focal point of the light beam is passed of tracks on the first information face and the second 
through the first and second information faces by driving information face, said arithmetic means is an addine means 
said moving means so that the light beam goes away from for adding the decentration signals stored in said^storage 
or close to the recording medium. means to the output signal fi^om said tracking control means, 

3. An apparatus as claimed in claim 2, wherein, when the 25 said system control means controls the system so that a 
focus jumping is performed by said focus jumping means, a decentration signal which is read out of said storage means 
focus control lead-in level is set according to the values and corresponds to the target information face is added to the 
stored in said storage means. output signal firom said tracking control means, when the 

4. An apparatus as claimed in claim 2, wherein a focus jumping and seeking are performed by said focus jimiping 
control lead-in level for the focus jumping is set according 30 means. 

tothe value stored in said storage means^ a gain of which is 10. An apparatus as claimed in claim 8, wherein the 

changed according to the values stored in said storage tracking condition signals stored in said storage means are 

desired loop gains of said tracking control means for the first 

5. An apparatus as claimed in claim 1, wherein said information face and the second information face, said 
storage means stores focus condition detecting signals 35 arithmetic means is a muhiplication means for multiplying 
obtained when the focal point of the light beam is passed the track gain signals stored in said storage means by an 
through the first and second information faces by driving output signal from said tracking control means, and said 
said moving means so that the light beam goes away from system control means controls the system so that a tracking 
or close to the recording medium, wherein said focus gain signal which is read out of said storage means and 
condition detecting signal comprises at least one of a gain, 40 corresponds to the target information face is multiph'ed by 
an offset, and a level, and wherein, when the focus jumping the output signal from the tracking control means, when the 
is performed by said focus jumping means, at least one of a jumping and seeking are performed by said focus jumping 
gain, an ofl&et, and a level of said focus control means is means. 

changed according to the values stored in said storage 11. An optical disk apparatus as claimed in claim 1, 

45 wherein said signals stored in said storage means are desired 

6. An apparatus as claimed in claim 5, wherein, when the loop gains of said focus control means for the first infor- 
focus jumping is performed by said focus jumping means, a mation face and the second information face, and said 
focus control lead-in level is set according to the values optical disk apparatus further comprising; 

stored in said storage means. a multiplication means for multiplying the focus gain 

7. An apparatus as claimed m claim 5, wherein a focus 50 signals stored in said storage means by an output signal 
control lead-m level for the focus jumping is set according from said focus control means; and 

to the value stored in said storage means, a gain of which is a system control means for controlling the system so that 

changed according to the values stored m said storage a focus gain signal which is read out of said storage 

, ^ t . r ^ . means and corresponds to the target information face is 

8. An optical disk apparatus for reproducing information 55 multiplied by the output signal from said focus control 
recorded on a recordmg medium having two information means *' wniroi 
faces by irradiating the recording medium with a focused 12. An optical disk apparatus as claimed in claim 1 
hght beam, said apparatus comprising: therein said signals stored in said storage means are servo' 

a movmg means for moving a focal point of the Hght oflfeets corresponding to desired target positions of said 

beam irradiating the recording medium so that the focal 60 focus control means on the first information face and the 

pomt crosses a track on the recording medium; second information face, and said optical disk apparatus 

a tracking control means for detecting a positional error further comprises: 

between the focal point of the light beam and the track a system control means for controlling the system so that 

on the recording medium, driving said moving means the target position of said focus control means is 

accordmg to the trade error signal, and controlling the 65 changed to a focus position signal that is read out of 

hght beam so that the focal point is positioned on the said storage means and corresponds to the Urget infor- 

*'^*^'^» mation face. 
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13. An optical disk apparatus as claimed in claim 8, 
wherein said signals stored in said storage means are servo 
of^ts corresponding to desired target positions of said 
tracking control means on the first information face and the 
second information face, and said optical disk apparatus 5 
further comprises: 

a system control means for controUiDg the system so that 
the target position of said tracking control means is 
changed to a tracking position signal that is read out of 
said storage means and corresponds to the target infor- 
mation face. 

14. An optical disk apparatus as claimed in claim 8, 
further comprising: 

a light detecting means for detecting a reflected light from 
the recording medium at a plurality of light responsive 
parts; 

a phase difference track error detecting means for gener- 
ating a phase difference track error signal correspond- 
ing to the positional relationship between the focal 
point of the light beam and the track on each informa- 
tion face, on the basis of the phase relationship of 
signals output from the respective light responsive parts 
of said light detecting mean; and 

wherein said tracking control means drives said moving 
means according to an output signal from said phase 
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difference track error detecting means, and controls the 
light beam on the information face so that the focal 
point of the light beam seeks the track correcdy; 
wherein said storage means stores delays or leads of 
signals output from the respective light responsive parts 
of said light detecting means, the delays or leads 
providing desired values for output signals from said 
phase difference track error detecting means on the first 
information face and the second information face; and 
wherein said system control means controls the system so 
that the delays or leads of the signals from the respec- 
tive light responsive parts of said light detecting means 
are changed to a phase offset signal that is read out from 
said storage means and corresponds to the target infor- 
mation face when the jumping and seeking are per- 
formed by said focus jumping means. 
15. An optical disk apparatus as claimed in claim 8, 
wherein said storage means stores a parameter of a focus 
control and a tracking control corresponding to the first and 
second information face, and the parameter of the focus 
control and tracking control is changed when a jumping is 
performed by said focus jumping means. 
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